Isolation of doublesex- and mab-3-related transcription factor 6 and its involvement in spermatogenesis in tilapia.
The dmrt6 gene has been isolated from tetrapods and recently from a coelacanth, Latimeria chalumnae. Its evolutionary history and exact function remain unclear. In the present study, dmrt6 was isolated from Perciformes (five cichlids and stickleback), Siluriformes (southern catfish), and Lepisosteiformes (spotted gar). Syntenic and phylogenetic analyses indicated that dmrt6 experienced gene transposition after the divergence of teleosts from other bony fish as gene loci surrounding dmrt6 were conserved among teleosts (but was completely different from gene loci surrounding dmrt6 in tetrapods and spotted gar), while these gene loci were conserved among nonteleost species. Real-time PCR and in situ hybridization revealed that dmrt6 was highly expressed in the XY gonads from 90 days after hatching (dah) onward and was observed exclusively in spermatocytes of the testes in tilapia. Dmrt6 knockout by CRISPR/Cas9 resulted in fewer spermatocytes, down-regulated Cyp11b2 in testes, and consequently produced a lower level of serum 11-ketotestosterone (11-KT) in Dmrt6-deficient XY fish compared with the XY control at 120 dah. From 150 to 180 dah, spermatogenesis gradually recovered, and cyp11b2 expression and serum 11-KT level were restored to the same levels as those of the XY control fish. In addition, a Dmrt6 mutation was observed in genomic DNA of sperm of G0 mutant fish and F1 fish. Taken together, our data suggest that dmrt6 also exists in bony fish. Its absence in most fish genomes was probably due to incomplete sequencing and/or secondary loss. The dmrt6 gene is highly expressed in spermatocytes and is involved in spermatogenesis in tilapia.